Biochemical characterization of mismatch-binding protein MutS1 and nicking endonuclease MutL from a euryarchaeon Methanosaeta thermophila.
In eukaryotes and most bacteria, the MutS1/MutL-dependent mismatch repair system (MMR) corrects DNA mismatches that arise as replication errors. MutS1 recognizes mismatched DNA and stimulates the nicking endonuclease activity of MutL to incise mismatch-containing DNA. In archaea, there has been no experimental evidence to support the existence of the MutS1/MutL-dependent MMR. Instead, it was revealed that a large part of archaea possess mismatch-specific endonuclease EndoMS, indicating that the EndoMS-dependent MMR is widely adopted in archaea. However, some archaeal genomes encode MutS1 and MutL homologs, and their molecular functions have not been revealed. In this study, we purified and characterized recombinant MutS1 and the C-terminal endonuclease domain of MutL from a methanogenic archaeon Methanosaeta thermophila (mtMutS1 and the mtMutL CTD, respectively). mtMutS1 bound to mismatched DNAs with a higher affinity than to perfectly-matched and other structured DNAs, which resembles the DNA-binding specificities of eukaryotic and bacterial MutS1 homologs. The mtMutL CTD showed a Mn2+/Ni2+/Co2+-dependent nicking endonuclease activity that introduces single-strand breaks into a circular double-stranded DNA. The nicking endonuclease activity of the mtMutL CTD was impaired by mutagenizing the metal-binding motif that is identical to those of eukaryotic and bacterial MutL endonucleases. These results raise the possibility that not only the EndoMS-dependent MMR but also the traditional MutS1/MutL-dependent MMR exist in archaea.